Genetic heterogeneity of day blindness in Alaskan Malamutes.
Day blindness is a progressive and specific degeneration of cone photoreceptors in the retina of young dogs. This disorder has been associated with a breed-specific non-synonymous substitution in exon 6 of the cyclic nucleotide gated channel beta3 (CNGB3) gene in German Shorthaired Pointer dogs and a genomic deletion removing the entire gene in Alaskan Malamute dogs from the USA. To further investigate this disorder, we characterized CNGB3 in a three-generation pedigree of Alaskan Malamute dogs from Australia segregating for day blindness. Fifteen of the dogs showed clinical signs of day blindness. Four of these were definitively diagnosed by standardized electroretinography. Polymerase chain reaction amplification of exon 6 of CNGB3 was attempted, and as expected, amplification was successful in the 18 unaffected or carrier dogs. However, a non-mutated exon 6 was also amplified and sequenced in six of the 15 affected dogs. On sequencing each exon and exon/intron boundary in two such affected individuals and two unaffected individuals, three exonic substitutions and 12 intronic changes were noted. These sequence variations in affected individuals were also present in one or both unaffected dogs and so appear to have no obvious effect on the protein's function. Hence, day blindness shows genetic heterogeneity within the Alaskan Malamute population of Australia, a result that is somewhat unexpected given the relatively small effective population size of this breed.